Predicting risk of atrial fibrillation after heart valve surgery: evaluation of a Brazilian risk score Abstract Objective: The aim of this study is to evaluate the applicability of a Brazilian score for predicting atrial fibrillation (AF) in patients undergoing heart valve surgery in the Division of Cardiovascular Surgery of Pronto Socorro Cardiológico de Pernambuco -PROCAPE (Recife, PE, Brazil).
INTRODUCTION
The postoperative period of cardiac surgery is a period of high predisposition to development of atrial fibrillation (AF), reaching an incidence of 10% to 50% of patients [1] [2] [3] . In addition to expanding costs, readmissions and prolonged hospitalization, AF leads to a worsening prognosis of the patient resulting in a higher morbidity and mortality [1] [2] [3] . The high incidence of postoperative AF in cardiac surgery alert to the importance of identifying patients at high risk for developing this arrhythmia.
Silva et al. [4] recently proposed a Brazilian risk score for prediction of AF after cardiac surgery. However, several studies show that risk prediction scores tend to have inferior performance when applied to different groups of patients which have been used to development of the original model [5] . So the external assessment in population of patients with new data from other institutions is always important for the score has wide clinical application [6, 7] .
The objective of this study is to evaluate the ability of the score of Silva et al. [4] in predicting risk of AF in our institution, specifically in the group undergoing valvular heart surgery.
METHODS

Source population
After approval by the ethics committee, process number 46/2010, in accordance with Resolution 196/96 (National Board of Health -Ministry of Health -Brazil) [8, 9] , we reviewed the records of patients undergoing consecutive isolated heart valve surgery (replacement or repair) or combined with coronary artery bypass graft surgery at the Division of Cardiovascular Surgery of Pronto Socorro Cardiológico de Pernambuco (PROCAPE) from May 2007 to December 2010 -the clinical and surgical profile of the studied population is described in Table 1 . We excluded the following: patients whose records did not contain the necessary data concerning the variables to be studied; patients undergoing surgery for tricuspid and/or pulmonary valves (when isolated, due to small number of patients undergoing these procedures); patients with preoperative AF; age < 18 years.
Study design
It was a retrospective study of exposed and nonexposed to certain factors (independent variables) with outcome (dependent variable) followed by assessment of a model (the score of Silva et al. [4] ).
The independent variables were: age (years), gender (male or female), mitral valve disease (yes/no), no use of beta-blocker or discontinuation of its use in the postoperative period (yes/no), total fluid balance > 1500 ml at first 24 hours (yes/no).
The dependent variable was AF after surgical procedure. This variable was categorized into yes or no. It was considered AF any episode of acute supraventricular arrhythmia whose electrocardiographic tracing showed "f" waves of variable morphology and amplitude, with irregular ventricular rhythm. There were considered for the study episodes of at least 15 minutes or requiring treatment due to symptoms or hemodynamic instability. Each patient was evaluated for the presence or absence of the four risk factors established by Silva et al. [4] , respecting the definition of each of them and giving them the correct score (Table 2) . Depending on the final score, each patient was placed in one of the four risk groups (Table 3) . We recorded the outcomes (development or nondevelopment of AF).
Statistical methods
Data were analyzed using percentage and descriptive statistics measures. The following tests were used: chisquare test or Fisher's exact test (as appropriate, for nonparametric variables). In the study of univariate association between categorical variables, the values of the Odds Ratio (OR) and a confidence interval (CI) for this parameter with a reliability of 95% were obtained.
Multivariate analysis was adjusted to a logistic regression model to explain the proportion of patients who developed AF that were significantly associated to the level of 5.0% (P <0.05) by a backward elimination procedure. The calibration of multivariate model was evaluated by the Hosmer-Lemeshow goodness-of-fit test.
The level of significance in the decision of the statistical tests was 5%. The program used for data entry and retrieval of statistical calculations was SPSS (Statistical Package for Social Sciences) version 15.0.
RESULTS
Incidence of AF and population characteristics
Taking into account the inclusion and exclusion criteria, we analyzed 491 patients undergoing heart valve surgery with a mean age of 44.6 ± 17.9 years, being 51.5% female. The following clinical features were observed: 9.2% was aged above 70 years, 72.5% had mitral valve disease, 63.7% had no use of beta-blocker or discontinuation of its use in the postoperative period, and 48.3% had total fluid balance > 1500 ml at first 24 hours. Postoperative AF was diagnosed in 153 (31.2%) patients.
Univariate analysis
Analyzing the variables proposed in the score with the occurrence of postoperative AF, we observed that all of them were significantly associated with this complication (Figure 1 ).
Multivariate analysis
Applying a multivariate logistic regression model, associations of clinical variables of the score remained strongly associated with postoperative AF (Table 4) . The model was well accepted (P<0.001) and showed a degree of explanation of 71.1%. The Hosmer-Lemeshow goodnessof-fit was also well accepted (P=0.281), indicating a good model calibration.
Analysis of the score and prediction of AF
The incidence of postoperative AF according to the risk score classification is showed in Figure 2 . We observed that the higher is the risk group, the higher is the incidence of postoperative AF, in a statistically significant association (P<0.001).
DISCUSSION
We observed in our study an incidence of 31.2% of postoperative AF. This is 41.2% greater than that observed in the original study by Silva et al. [4] , which was 22.1%. This is probably because our population is composed only by patients undergoing heart valve surgery (all with cardiopulmonary bypass and bicaval cannulation), different from the population of Silva et al. [4] , which also consisted of patients undergoing exclusive coronary artery bypass graft surgery with or without cardiopulmonary bypass, beyond valve surgeries. Many studies have shown that bicaval cannulation and cardiopulmonary bypass increase the risk of postoperative AF [10] [11] [12] . These factors may create a bias and interfering with the greater incidence of postoperative AF in our population.
We identified in our study that age >70 years was independently associated with postoperative AF, in statistically significant association. Advanced age is associated with changes in connective tissue and atrial dilatation, and may cause changes in electrical conduction and thereby also increasing the chance of AF [13] . Most of these patients suffer from hypertension and left ventricular hypertrophy, which further predispose the atrium to the development of AF [14] .
We recognized in our study that mitral valve disease was independently associated with postoperative AF, in statistically significant association. These patients are, in general, patients with dilated left atrium, which predisposes the onset of AF in patients with sinus rhythm preoperatively and is a predictor of persistence of abnormal rhythm in those who are already suffering from AF preoperatively [15] .
We demonstrated in our study that no use of betablocker or discontinuation of its use in postoperative period was independently associated with postoperative AF, in statistically significant association. Although it is considered a multifactorial etiology, the postoperative AF can be initiated after an exaggerated response to adrenergic stimulation due to incomplete myocardial protection, without the use of beta-blockers in the immediate postoperative period [15, 16] . A study showed that discontinuation of betablockers in the immediate postoperative period resulted in 91% increase in the occurrence of postoperative AF [15] .
Another aspect that caught our attention was that total fluid balance > 1500 ml in the first 24 hours was independently associated with postoperative AF, in statistically significant association. A study demonstrated that there is an increase of 1% risk of developing AF for each 1 ml above the average of total fluid balance [16] . It is suggested therefore that the arrhythmia can be triggered by atrial distension caused by fluid retention [17] .
We showed that the higher the risk class of the patient, the greater is the incidence of postoperative AF, showing that the model seems to be a good predictor of risk of postoperative AF, in a statistically significant association (P<0.001).
CONCLUSIONS
The risk score proposed by Silva et al. [4] seems to be a good model for prediction of postoperative AF in patients undergoing heart valve surgery.
